
Technical Specifications – Liquid Fuel Forwarding 

 

Drawings and Schematics 

P&ID:  AGM-02-0204-PLA-P-0035 

Mechanical Outline Drawing:  AGM-02-0204-PLA-M-0034 

Electrical Outline Drawing: AGM-02-0204-PLA-M-0036 

Process Specifications: 

Fluid – Distillate Fuel (see GE specification GEI-41047) 

Fluid Specification: 

 Skid Inlet Skid Outlet 

 Maximum Minimum Maximum Minimum 

Pressure (psig) 25.0 2.0 150.0 55.0 

Temperature (deg F) 150.0 40.0 150.0 40.0 

Flow (gpm) 150.0 15.0 150.0 15.0 

 

Electrical Control Center 

480VAC, 3 phase, 60Hz Pump Motors 
125 VDC Instrument Switches 
24 VDC 4-20 ma Flow and Pressure Transmitters 

 

Piping Specification 

 Manufactured to B31.1 

Pump & Motor Specification 

 Two redundant (100%) ANSI pumps 

 Continuous Duty Motor 

 



Other 

- Open Skid 

- Electrical NEMA 4 rated 

- Non-hazardous rated 

- Recirculation back to the tank via backpressure regulating valve 

Calculations for Pump / Motor Specifications: 

hL = f x L/D x V2   

Where: 

hL = Head loss (ft) 

L = Length (ft) 

D = Diameter 

F = Friction Factor 

V = Average Velocity (fps) 

g = Acceleration of gravity (ft/sec2) 

NR = (VDr)/m 

Where:  

 NR = Reynolds Number 

 r = Density (lb / ft3) 

 m = Dynamic Viscosity (lb-sec/ft2) 

RR = D/e 

Where: 

 RR = Relative Roughness 

 e = Roughness 

Q = AV 

Where: 



 Q = Flow rate (ft3/sec) 

Calculation of velocity assuming maximum flow rate:  150 gpm 

(150 gpm  /  7.48 ft3-sec/gpm)  =  [p x (4.03/12)2]/4 x V 

V = 226.35 ft / min   or  3.77 ft / sec 

2.436cp = 2.0895 x 10-5 [lb-sec/ft2/cp] m=5.088-5 lb-sec/ft2 

0.87 x 8.33 lb / gal x 7.48 gal/ft3 = 54.208 lb/ft3 OR 1.6848 slugs/ft3  

Assuming liquid fuel specific gravity = 0.87 

Reynolds Number Calculation: 

NR = [3.77ft / sec x 4.03 in/12 x 1.6848 Slugs/ft3] /5.088 x 10-5 lb-sec/ft3 

NR = 41,924 

RR = (4/12)/1.5x10-4 = 2,222 

Head Loss Calculation: 

Moody’s friction factor for 4” schedule 40 carbon steel pipe f=0.023 

hL = 0.023 x [100 ft/(4/12)] x [(3.77 ft/sec)2 / (2 x 32.2 ft / sec2)] 

hL = 1.523 ft H2O / 100 ft 

hL = .659 psi / 100 ft 

Approximate pipe run = 1100 feet 

1100 ft/ 100ft  x 0.659 psi / 100 ft = 7.25 psi 

Pressure Drop for Twelve Pipe Elbows 

5.9 ft x 12 = 70.8/100 x .659 psi/100 ft = 0.4665 psi 

Calculation for total losses: 

Turbine Elevation: 7.44M 

Liquid Fuel Elevation:  5.3M 

  Difference in Elevation: 2.14M 

  2.14M x 3.28 ft/M x .433 psi/ft = 3.04 psi 

 



Pressure required at Unit: 70 psi 

  + 7.25 psi for piping losses 

  + 0.47 psi for piping elbow losses 

  +3.04 psi for elevation losses 

 

Minimum Pressure at forwarding pump outlet = 80.8 psi 

Design Pressure: 80.8 x 1.125 = 91 psi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Documentation from Pump / Motor Supplier 

 



 

 



 

 



 

 



 

 

 

 



 

 

 


